The association constants for the binding of a series of ligands with a galactose-specific lectin from Momordica charantia (bitter gourd) has been determined through the ligand-induced quenching of protein fluorescence. Analysis of the iodide quenching suggested that there is a slight increase in the accessibility of tryptophan residues of the lectin on binding lactose.
The association constants for the binding of a series of ligands with a galactose-specific lectin from Momordica charantia (bitter gourd) has been determined through the ligand-induced quenching of protein fluorescence. Analysis of the iodide quenching suggested that there is a slight increase in the accessibility of tryptophan residues of the lectin on binding lactose.
Lectins, with their specificity for sugar residues, have been a subject of intensive current investigation because of their use in various aspects of membrane and cellular studies (Nicolson, 1974; Lis & Sharon, 1977) . Before the analysis of their interactions with the cell-bound carbohydrate structures, the binding parameters of lectins with the free ligands should be determined. A qualitative determination of association constants of a series of closely related ligands also offers knowledge about the combining sites of the lectins. The lectin from Momordica charantia [bitter gourd (Cucurbitaceae)] seeds has been purified and found by haemagglutination to have specificity for galactose residues (Majumdar et al., 1981) . This lectin is tetrametric in nature, containing two binding sites per molecule. In the present paper we have determined the binding parameters for the association of some ligands with Momordica lectin through the ligand-induced quenching of fluorescence. The accessibility of tryptophan residues in the presence and absence of a ligand (lactose) was studied by KI quenching.
Materials and methods
Momordica lectin was purified from bitter-gourd seeds as described prevously (Majumdar et al., 1981) . The (1974) . which has been previously used for studying the binding of saccharides to anti-(carbohydrate myeloma) immunoglobulins (Glaudemans, 1975) . To the lectin solution (A280 0.14) in 0.02 M-Tris/HCI, pH 7.5, containing 0.15 M-NaCl, the ligand solution of appropriate concentration was added through a Hamilton micro-syringe and the change in fluorescence intensity was recorded. The excitation wavelength was 290nm and emission was measured at 335nm. All experiments were performed at 250C. The free energies of binding were calculated by using the equation: AGO=-RTIn Ka KI quenching was performed by the addition of 5 M-KI in small portions. The iodide solution contained sodium thiosulphate (200pM) to suppress tri-iodide formation. The non-specific changes in the fluorescence intensity due to ionic-strength variation was checked with 5 M-NaCl. The emission intensities were corrected for the dilution effect. The data were plotted as: Results and discussion The quenching of protein fluorescence by iodide ion has been extensively used to probe the accessibility of tryptophan residues in proteins and the change in accessibility induced by ligand binding (Galley & Milton, 1979) . We have used this approach for studying the complex of Momordica lectin and lactose. The results are shown in Figs. 1 and 2. The emission maximum of this protein is at 335 nm, which broadens on adding either KI or lactose. Quenching data were subjected to the Stern-Volmer plot (Fig. 2) (Stern & Volmer, 1919; Lehrer, 1971) . The points could not be made to pass through a single line, indicating heterogeneity of tryptophan exposure in the lectin.
A low degree of quenching was noticed; the slope (Kq) decreases with increasing concentration of iodide ion. The low accessibility of tryptophan residues in Momordica lectin is consistent with its emission maximum at 335nm. Proteins that have fully surface-exposed tryptophan exhibit emission at 346 nm (Burstein et al., 1973 Stern-Volmer (1919) plot ofMomordica lectin in the absence (A) andpresence (0) oflactose (2.10mM)
The other conditions were the same as those in Fig. 1 .
example, binding of galactose decreased the accessibility of these residues in Abrus precatorius seed agglutinin (Herrmann & Behnke, 1980) . A similar effect was observed when tri-N-acetylchitotriose bound to wheat-germ agglutinin (Privat & Monsigny, 1975) . However, binding of galactose to its receptor protein from the bacterium Salmonella typhimurium increases the availability of the 5-iodoacetamidofluorescein reporter group (Zukin et al., 1977) . The results presented here quantitatively describe the binding parameters of a galactose-specific lectin with some ligands. From these values a less specific subsite capable of accommodating glucose or other hexopyranosides, in addition to the galactosespecific one, has been proposed. Binding of lactose possibly, brings out changes in the environment of tryptophan residues as studied by KI quenching of lectin fluorescence.
